Baseline 24-hour dietary recalls from 16,349 men ages 45-64 years who had no evidence of coronary heart disease (CHD) were obtained in three prospective studies: the Framingham Study (859 men), the Honolulu Heart Study (7272 men) and the Puerto Rico Heart Health Program (8218 men). These men were followed for up to 6 years for the first appearance of CHD or death. Men who had a greater caloric intake or a greater caloric intake per kilogram of body weight were less likely to develop CHD manifest as myocardial infarction (MI) or CHD death, even though men of greater weight were more likely to develop CHD. This may reflect the benefit of greater physical activity. Men who consumed more alcohol were less likely to develop CHD, but more likely to die of causes other than CHD, particularly in the Honolulu study. In the Honolulu and Puerto Rico studies, but not in the Framingham study, men who consumed more starch were less likely to develop MI or CHD death. There was an inverse relation between starch intake and serum cholesterol, but it was too weak to explain fully the inverse starch-CHD association. There was also no evidence that the inverse relation between starch intake and incidence of CHD in the Honolulu and Puerto Rico studies was an indirect result of differences in fat intake. While the findings suggest additional areas for research, none of them would lead to an alteration of currently recommended preventive diets that emphasize lowering fat intake, because in isocaloric diets the logical way to balance a decreased fat intake is to increase the consumption of foods containing starch.
TWO MECHANISMS by which diet may impinge on coronary heart disease (CHD) are frequently postulatedobesity and serum cholesterol. Dietary alterations can alter both body weight and serum cholesterol levels. Therefore, it is reasonable to suggest reducing the risk of CHD by means of a diet that reduces obesity and elevated serum cholesterol. This still leaves moot the importance of dietary factors, either through the specified mechanisms or through others, in accounting for the different levels of CHD risk actually observed between or within populations.
Methods
In 1965, a 24-hour dietary recall was incorporated in the standardized examinations given men in three different prospective cardiovascular studies supported by the National Heart, Lung, and Blood Institute: the Framingham Study, the Honolulu Heart Study and the Puerto Rico Heart Health Program.
The population studied in the Puerto Rico Heart Health Program' consisted of men born between 1900 and 1919 who lived in three urban and four rural districts in and around San Juan. In the 45-64-year age group, 8218 men were free of CHD and had complete 24-hour dietary recall interviews at the time of their initial examination, which took place in 1965-1968.
The follow-up considered in this report is to the time of the third examination, which was just short of 6 years after the dietary recall interview.
The Honolulu Heart Study2 began about the same time as the Puerto Rico study. All men of Japanese ancestry born between 1900 and 1919 and listed on the Honolulu Selective Service rolls for World War II and still resident on the isalnd were sought. Some 7272 of these men ages 45-64 years and free of CHD received their initial examination between 1965 and 1968, at which time the 24-hour dietary recall was obtained by dieticians of Japanese descent who were familiar with the diets of the Japanese-American participants. The follow-up considered here is to the third examination, about 6 years after the initial examination.
The Framingham Study, which served as a model for the Honolulu and Puerto Rico studies, began in 1948 with the examination of a sample of 5209 adults ages 30-62 years living in Framingham, Massachusetts. 3 Early in the study, dietary intake was evaluated using a modification of the Burke interview;4 for purposes of comparison with the Puerto Rico and Honolulu studies, a 24-hour diet recall similar to that used in Puerto Rico and Honolulu was obtained during the years 1966-1969 for 859 men then ages [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] years and still enrolled in the study. No men who had evidence of CHD were given the 24-hour dietary recall at that time. Data on men in the Puerto Rico and Honolulu studies who had CHD at the time of the interview and on men outside the age range of 45-64 years were omitted from this report. Persons with other illnesses, however, were not excluded. extra-clinic CHD morbidity was also maintained in each study. Mortality follow-up was virtually complete.
Each study was designed according to special research interests, but comparable data collection systems were sought. The methods used to obtain dietary recalls, train interviewers, and assure quality control have been published for the Puerto Rico and Honolulu studies."' Food models and standard-sized serving utensils were used to obtain a quantitative assessment from the participants during dietary recall. Intake of calories and nutrients was calculated using United States Department of Agriculture (USDA) Handbook #8 food composition tables or other more direct sources of nutrient analysis for foods special to each area. This method has been used in other largescale dietary studies conducted in the United States in recent years by the USDA and the Health and Nutrition Examination Survey of the National Center for, Health Statistics.
The electrocardiographic criteria and interpretation of myocardial infarction (MI) were similar in the Framingham and Honolulu studies, but were generally more conservative in the Puerto Rico study. Although uniform criteria for diagnosing angina pectoris were applied in each study, no effort was made to standardize this diagnosis across the three studies. The criteria for coronary insufficiency, a diagnosis that accounted for a small proportion of the CHD cases, were also different in the three studies. Moreover, different medical care systems in each of these areas would likely lead to different ascertainment of extraclinic evidence of CHD. In this report, we did not attempt to induce strict comparability of the CHD data. Such an effort was made in a previous report, which showed that incidence of MI or death from CHD in the Puerto Rico and Honolulu study populations was one-half that found in Framingham, even after allowances were made for differences in the levels of the major risk factors.7 Criteria for CHD have been published for each of the studies, along with descriptions of the study protocol.8-10 Relative weight was expressed as a percentage of standard weight by height using tables published by the Metropolitan Life Insurance Company," with suitable modifications for body build in the Honolulu Japanese.
The relation of nutrient intake to CHD and death was tested by two methods. The first was used for the initial screening of the data. The mean level of the specified nutrient at baseline (before the development of the event) was calculated for those who developed the event of interest and those who did not, and the difference between the means was tested as a normal variable. In tables 2-4, 9-11 and 16-18, the means are age-standardized by the direct method to adjust for the difference in age distribution between events and nonevents.
The second method used was logistic regression, in which the probability of the event is expressed in the form (1 + e-(a +1bjxj))-1 Based on 24-hour recall. Means for 5-year age groups were averaged to give age-adjusted means and standard deviations. Except for cholesterol intake in Honolulu, all mean levels in Honolulu and Puerto Rico differ from those in Framingham at a level of p < 0.01. Abbreviations: SFA = saturated fatty acids; MFA = monounsaturated fatty acids; PFA = polyunsaturated fatty acids; P/S ratio = the ratio of PFA to SFA.
where the xi are the independent variables of interest and the b, are the estimated regression coefficients."
The larger the standardized value (in absolute terms) of the bi, the stronger the apparent relation. The regression coefficient divided by its standard error is treated as a normal variable. Regression analyses are presented only for nutrients that, on the basis of the mean difference between events and nonevents, appeared to be associated with the occurrence of an event. Their primary purposes were to estimate gradients of risk (which mean differences cannot do) and to determine whether the mean differences obtained by univariate analysis could be accounted for by other known risk factors, such as serum cholesterol levels, blood pressure and cigarette smoking.
Finally, partial correlation coefficients were calculated between nutrient intake and blood pressure, controlling for age. These coefficients were tested as if based on multivariate normal variables.
Results
In table 1 the means and standard deviations are given for several key nutrients in the diets of these three populations, excluding men who had prior CHD. The diets of the Puerto Rico and Honolulu study populations are distinctly different from those of the Framingham study population. On the average, Framingham men consumed more protein, more saturated and monounsaturated fat, more sugar and more alcohol than Honolulu and Puerto Rico men. On the other hand, Framingham men consumed about the same amount of polyunsaturated fats, on the average, and substantially less starch than Honolulu and Puerto Rico men. As a consequence, the average Framingham diet has a lower ratio of polyunsaturated to saturated fats (P/S ratio) and of complex to simple carbohydrates than the diets in Honolulu and Puerto Rico. The total caloric intake is higher in Framingham men, accounting, in part, for their greater weight, both absolute and relative.
Coronary Heart Disease
In tables 2-4, all nutrients are examined for evidence of statistically significant associations with CHD. The average nutrient intakes are given for those men who did and those who did not develop CHD in the 4-6 years after the dietary recall was taken. For this comparison, CHD is further divided into CHD manifest by MI or CHD death and other forms of CHD (chiefly angina pectoris).
In all three studies, intake of total calories, alcohol and "other carbohydrates" (monosaccharides and disaccharides other than refined sucrose, such as those present in dairy products, fruits, vegetables, beer and wine) was lower in men who subsequently developed CHD, particularly MI or CHD death, than in those remaining free of the disease. In all three studies there was a higher P/S ratio in those men developing CHD, particularly MI or CHD death, but this was statistically significant only in the Puerto Rico study. No consistent or statistically significant association of calculated cholesterol intake with CHD was observed.
To determnine whether the findings for total caloric intake and carbohydrates might be due to the consumption of alcoholic beverages, caloric and carbohydrate intakes were recomputed eliminating the con-= saturated fatty acids; MFA = monounsaturated ratio = ratio of PFA to SFA; MI = myocardial tribution from alcoholic beverages. When this was done with the Framingham data, the intake of total calories, total carbohydrates and "other carbohydrates" was nearly the same in those who did and those who did not subsequently develop CHD.
In the Puerto Rico study, men who had an MI or died of CHD, but not men with other forms of CHD, had a significantly lower intake of calories and carbohydrates than men who remained free of CHD during follow-up, even after the contribution of alcoholic beverages was removed. The lower intake of calories in the Puerto Rico study was primarily the result of a significantly lower intake of carbohydrates, but the intake of most nutrients was lower in those who had an MI or died of CHD. The lower intake of carbohydrates was statistically significant only for starch, but there was also a lower intake of sugar and of "other carbohydrates" in men who developed CHD.
In the Honolulu study, as well, there was a lower intake of total calories and total carbohydrate in men who had an MI or died of CHD than in men who did not develop CHD, even after the caloric contribution 503 tp < 0.01 vs no CHD. Abbreviations: CHD = coronary heart disease; SFA = saturated fatty acids; MFA monounsaturated fatty acids; PFA = polyunsaturated fatty acids; P/S ratio = ratio of PFA to SFA; MI = myocardial infarction. of alcoholic beverages was removed. The lower intake of total calories and total carbohydrates was almost entirely accounted for by a lower starch intake. The incidence of MI or CHD death by level of intake of calories, starch and alcohol is given in tables 5-7. Despite considerable irregularity, the trends were consistent with the mean differences shown in tables 2-4. When these trends were tested by means of univariate logistic regression analysis (table 8), the conclusions with respect to statistical significance coincide with the conclusions drawn from the mean differences. Multivariate regression that includes 
Mortality
The consistent finding in all three populations that alcohol consumption is higher in men who were free of CHD during follow-up than in men who had an MI or died of CHD would seem to run counter to the generally recognized noxious potential of alcohol consumption. If the CHD findings are construed as a benefit from alcohol consumption, it is appropriate to examine the data for countervailing toxicity. Therefore, we considered the relation of death to diet, dividing death into CHD death and death from other causes (tables 9-11). Diet recalls were taken on all these men at the beginning of the follow-up period, before the appearance of CHD or death.
In the Honolulu and Puerto Rico studies, the major findings with respect to CHD death were generally consistent with the findings for MI or CHD death as a whole, although (perhaps because of the smaller number of events) they were less frequently statistically significant. This is not equally clear in the Framingham data, but only 14 CHD deaths occurred there during the follow-up period. It is probably inappropriate to submit such a small series of data to detailed analysis.
The data with respect to non-CHD death have several points of interest. Persons dying of causes other than CHD did not have lower alcohol consumption than survivors. In fact, in the Honolulu study, such decedents had a significantly higher alcohol consumption. In the Framingham and Puerto Rico studies, there was a markedly lower total caloric intake in men who later died than those who survived to the end of follow-up, with substantially lower intake of protein, fat and carbohydrates. This was not true in the Honolulu study, where the minor differences in Abbreviations: CHD = coronary heart disease; MI = myocardial infarction.
calories from these sources were fully balanced by the excess calories from alcohol. In none of the three populations was alcohol consumption less in decedents as a whole than in survivors, and in the Honolulu population it was actually higher. This means that the possible protective effect of alcohol against CHD death was fully balanced by the noxious influence of alcohol on other causes of death.
The inverse relation of non-CHD death to total calories was significant in the Framingham and Puerto Rico studies both by univariate and multivariate logistic regression analysis, but in the Honolulu study, only the univariate relation was significant (table 12) . The multivariate regression coefficients for CHD death on total calories were consistently negative but none were statistically significant.
Blood Lipids and Blood Pressure
In the Framingham and Honolulu studies, as well as in other studies, significant associations between alcohol intake and blood lipids have been found.'2 In particular, alcohol consumption is associated with higher levels of high-density and very low density lipoprotein cholesterol and lower levels of low-density lipoprotein cholesterol. In the Puerto Rico and Honolulu studies, a significant inverse relation between starch intake and serum cholesterol level was noted.'3' 14 Thus, it is reasonable to attribute part of the relationship between these nutrients and CHD to their impact on blood lipids (table 13) .
Another major risk factor that might be affected by nutrient intake is blood pressure. Age-adjusted correlations of systolic and diastolic blood pressures with the various nutrients are shown for the three studies in table 14 . In the large Puerto Rico and Honolulu study populations, many of these correlations are distinguishable from zero, but none is large enough to suggest that any nutrient is an important determinant of blood pressure levels. There is a remarkably consistent finding across all three studies that greater alcohol consumption was significantly associated (albeit weakly) with higher systolic and diastolic blood pressure. This is in accord with the finding of a positive relation between alcohol consumption and stroke noted in the Framingham and Honolulu studies. Thus, alcohol intake appears to be adversely related to high blood pressure, in contrast to the favorable relation between alcohol and CHD. Attempts to obtain reliable and valid measurements of sodium intake in these populations proved unsuccessful, so no data relating sodium intake and blood pressure are available. 506 CIRCULATION DIET, CHD AND DEATH/Gordon et al. Abbreviations: CHD = coronary heart disease; SFA = saturated fatty acids; MFA = monounsaturated fatty acids; PFA = polyunsaturated fatty acids; P/S ratio = ratio of PFA to SFA.
Nutrients Expressed as a Percentage of Total Calories
The previous data have been expressed in terms of absolute levels of nutrient intake. Another way of looking at the data is to express each nutrient as a percentage of total calories consumed (tables [15] [16] [17] [18] .
The findings with respect to CHD are of particular interest (tables [16] [17] [18] . Alcohol consumption as a percentage of total calories was lower in men who subsequently developed CHD than in those who did not (this difference was statistically significant in the Framingham and Honolulu studies), just as it was when alcohol consumption was expressed in absolute terms. Starch consumption as a percentage of total calories in men who subsequently developed CHD was also lower in the Puerto Rico and Honolulu studies, but while this difference was statistically significant when starch consumption was expressed in absolute terms, it was not statistically significant when expressed in relative terms. In all three studies, men who went on to develop CHD consumed a larger percentage of their calories as fat. A similar difference was not noted when fat intake was expressed in absolute terms. The relative excess was statistically sig-nificant in the Puerto Rico and Honolulu studies. It was evident for all kinds of fats, but appeared to be more significant for polyunsaturated than saturated fats, as might be anticipated from the data for the P/S ratio.
Discussion
Using data from three prospective studies of cardiovascular diseasethe Framingham Study, the Puerto Rico Heart Health Program and the Honolulu Heart Studywe examined the relation of diet to the subsequent development of CHD. Epidemiologic studies of this relationship have generally focused on the intermediate question of the relation of diet to blood lipids,4 12-18 because blood lipids are known CHD risk factors and because the quantity and composition of the diet affect blood lipids.
Three principal findings have emerged: (1) Men who had a greater caloric intake were less likely to develop CHD, especially CHD manifest as MI or CHD death.
(2) Men who consumed more alcohol were less likely to develop CHD but were more likely to die of causes other than CHD. (3) In the Puerto Rico and Honolulu 507 Abbreviations: CHD = coronary heart disease; SFA = saturated fatty acids; MFA = monounsaturated fatty acids; PFA = polyunsaturated fatty acids; P/S ratio = ratio of PFA to SFA. studies, but not in the Framingham study, men who consumed more starch were less likely to develop CHD, particularly CHD manifest as MI or CHD death. Some findings from the Honolulu Heart Study have been published.1' 20 Reports from the Puerto Rico Heart Health Program dealing with prevalence data21 and incidence data22 have also been published. In this report, we present data from the Framingham study and discuss interpopulation comparisons and the consistency of the results.
Interpopulation Comparisons
The three study groups reported here differed in diet and in the incidence of CHD. The interstudy findings are consistent with findings reported from other interpopulation comparisons. In particular, these findings support the hypotheses that populations consuming a lower proportion of their calories from fat and from saturated fat tend to have a lower incidence of CHD.
However, a lower proportion of calories from fat obviously implies a higher proportion of calories from some other nutrient. In the Puerto Rico and Honolulu populations, as in other populations, the compensating nutrient was starch. Men in the Puerto Rico and Honolulu study groups consumed about 50% more starch than men in the Framingham study group. Because they also consumed fewer calories, the difference is even greater when expressed as the percentage of calories from starch.
These findings are in agreement with findings from other interpopulation comparisons. For example, in a study involving sixteen countries included in an international nutrition survey, higher starch intakes were found in countries with lower serum cholesterol levels.23 There has been a decrease in starch consumption in the United States, as well as a subsequent increase in the reported CHD death rate.24 A study of men living in Ireland and Boston showed that the men living in Ireland, where the CHD death rate is lower, consumed more starch than those in Boston.26 These reports, of course, indicated differentials in other nutrients as well. 508 CIRCULATION DIET, CHD AND DEATH/Gordon et al. Abbreviationa: CHD = coronary heart disease; SFA = saturated fatty acids; MFA = mooiounsaturated fatty acids; PFA = polyunsaturgted fatty acids; P/S ratio = ratio of PFA to SFA. When the relation of diet to subsequent CHD incidence is examined within the Framingham, Puerto Rico and Honolulu populations, the picture that emerges is in a few respects similar to but in more respects different from that observed among these populations. Among the similarities are inverse associations of CHD incidence with absolute starch intake and with total calories per kilogram of body weight and a positive association with fat intake expressed as a percentage of total calories. In contrast with the interpopulation data, however, there was no positive association within these populations of CHD incidence with absolute fat intake.
Little information has been reported on the relation of diet to CHD incidence within populations. The Framingham Diet Study, based on a different set of data, showed no relation between any of the nutrients and CHD incidence,4 but alcohol data were not included in that analysis and the number of cases was small. However, data on the relation of alcohol consumption to CHD risk in Framingham have been reported. 26 Although these data suggested an inverse relation between alcohol and MI, the association was not statistically significant, in contrast to the present findings.
A 1977 London study is one of the few in which the relation of diet to CHD incidence was prospectively examined. In this study, greater total intake of calories and greater intake of dietary fiber from cereals were both associated with a lower incidence of CHD.27 This finding probably implies a greater level of starch consumption in those remaining free of CHD, but specific data on starch were not included in the report.
Total Calories and CHD
In all three studies there was a significant negative association between total caloric intake and the incidence of MI or CHD death. The interstudy comparisons, however, are not consistent with this; men in the Framingham study had the highest caloric intake and also the highest CHD incidence. If total consumption is expressed as calories per kilogram of body weight, Framingham men consume the least and Honolulu Japanese men consume the most, consistent with the inverse associations with CHD in the three studies. This finding is contrary to popular assumptions that coronary risk is related to a high caloric intake. tCorrelation coeffcient differs from zero (p < 0.01).
Abbreviations: SFA = saturated fatty acids; MFAmonounsaturated fatty acids; PFA = polyunsaturated fatty acids.
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Although calories are used by the body in a variety of ways and for a variety of purposes, consumption of a larger number of calories/kg probably reflects higher levels of physical activity. This inference is consistent with the finding from the Framingham study that a lesser physical activity is associated with a higher CHD incidence28 and a similar finding (unpublished) from the Honolulu study. It is possible that thermogenesis also plays some role in allowing higher caloric intake without weight gain. The fact that there is an inverse relationship between MI or CHD death and total calories is difficult to disentangle from the inverse relationship of these end points with starch intake and, to a lesser extent, alcohol consumption, but the three factors appear to be distinct. The consistent findings with respect to total calories persist even when alcohol consumption is taken into account (tables 2, 3, 4 and 8). The case separating total calories and starch is more difficult. In the Honolulu and Puerto Rico studies, starch provided nearly one-third of the total calories. Thus, in these populations to talk of total calories less those from starch is a quite different matter from talking about total calories. In the Framingham study population, however, starch was not 511 VOL 63, No 3, MARCH 1981 associated with the risk of MI or CHD death, whereas total caloric intake was, suggesting that these are distinguishable factors. However, given the complex interrelationships between. the various constituents of the diet, inferences about a specific nutrient measure must be made carefully.
Starch and CHD
Several questions about the possible protective effect of starch against MI or CHD death require more investigation.
(1) Why is the effect evidentfor MI or CHD death but not angina pectoris? Other relationships specific only to some forms of CHD are known. A case in point is the relation of cigarette smoking to CHD risk, which is ordinarily observed only with MI or CHD death, but not with angina pectoris.29 Because different mechanisms may be at work in the genesis of these different CHD manifestations, such a finding is not necessarily suspicious.
(2) Why is the effect evident in Puerto Rieo and Honolulu but not in Framingham? A possible ex-512 CIRCULATION DIET, CHD AND DEATH/Gordon et al.
planation in this case may lie in the much narrower range, and hence smaller standard deviations, of starch intakes in Framingham than in Puerto Rico or Honolulu (table 1) . Daily intakes of starch of 250 g or more, which were reported by 18% of the Puerto Rico study population and 11% of the Honolulu study population, were reported by only 1% of the Framingham study population. Such a difference in distributions would be irrelevant in linear regression analysis if the variables were measured without error. However, the technical error of diet measurements is high, and the 24-hour dietary recall used in these studies has an additional source of variation in the day-to-day differences in what people eat. This variation makes the search for dietary associations particularly difficult.30' 31 However, where the true population variances are large (as they appear to be in the Puerto Rico and Honolulu studies when compared with the Framingham study) and the technical variance remains more or less fixed (as perhaps it does in these three studies), it should be easier to detect an association where it exists. That argument also applies to the negative association with serum cholesterol level. In retrospect, it is evident that the data from the original Framingham Diet Study,4 which were based on a modified Burke dietary interview (a presumptively more reliable measurement of diet than the 24-hour recall), did also suggest an inverse relationship between intake of carbohydrate (simple or complex) and serum cholesterol level. However, this was not considered significant, perhaps because only positive associations were hypothesized.
(3) Is starch consumption an index to some other dietary variable? In the Puerto Rico study there is some suggestion that this may be so, legumes (peas and beans) having a particularly strong association with CHD risk (table 8) , although other starchy foods are also related.22 This corroborates the finding from one experiment32 that legumes tended to lower blood cholesterol levels in middle-aged men, although in another experiment on young men, the same investigators could not duplicate those results.3" Bengal gram (chickpeas) has also been shown to lower serum cholesterol levels. 34 Peas and beans are a source of fiber as well as a source of starch. It has been shown that some types of dietary fiber have a cholesterol-lowering effect.33 It is possible, therefore, that in Puerto Rico both starch and fiber enter into the inverse relations attributed to starch. This would not be the case in Honolulu, where legumes are a trivial source of starch. The major source of starch in Honolulu is rice. Rice is also the starchy food with the strongest association with CHD incidence there, and the only statistically significant one. In Honolulu, as in Puerto Rico, the rice consumed is usually refined white rice, which is a minor source of dietary fiber. Thus, while the Puerto Rico data imply a possible role both for dietary fiber and starch, the Honolulu data appear to be explicable only on the basis of starch.
There is at least one metabolic study suggesting that when intakes of saturated fat are high the starch effect on lipids is particularly strong.36 However, starch was not related to serum cholesterol in the Framingham population, which has high intakes of saturated fat, but was found in the Honolulu and Puerto Rico populations, where the saturated fat intake is much lower.
No evidence was uncovered suggesting that the inverse relation of starch to CHD incidence in Honolulu and Puerto Rico is an indirect expression of variations in fat intake. (4) What metabolic process might account for the apparent protection by starch against CHD? Our data support the conclusion that increased starch intake leads to reduced serum cholesterol levels, but the association appears to be weak (table 14) . Although metabolic studies tend to show that increasing starch intake induces lower blood lipid levels, these studies are not all in accord. [37] [38] [39] One possibility is that starch may reduce CHD risk by influencing some blood-clotting mechanism. Ken-dall04 suggested that starch may provide a protective effect against atherosclerosis by maintaining more stable blood insulin levels. Conceivably, other factors are at work, including possible differential effects on the various lipoprotein fractions.
Other Nutrients and CHD
In these populations, there was a higher relative intake (in some instances statistically significant) of protein and saturated, monounsaturated and polyunsaturated fat in men who developed CHD. This may be a statistical artifact arising from their lower caloric intake. In any case, when the level of these nutrients is expressed in absolute terms, it bears no relation to CHD risk. Although the study data do not provide a definite basis for choosing between absolute and relative measures, our preference is for absolute measures.
It has been suggested that consumption of sugar is positively associated with CHD risk." Our data do not support this suggestion.
Practical Implications
Although the findings reported hereparticularly those related to starch intakemay eventually be found to have practical implications, it would be premature to propose dietary alterations before the findings are examined more carefully. We consider the inverse relation of CHD incidence to the total daily caloric intake as a prescription for greater physical activity rather than for greater caloric intake.
The inverse relation of alcohol consumption to CHD must be balanced against the increased mortality from causes other than CHD. Moreover, the serious consequences for health and function of very heavy alcohol consumption are well known. We do not interpret these data as suggesting alcohol consumption be encouraged.
The apparently protective effect of starch consumption against CHD seems to imply that the proportion of calories coming from starch should be increased. In isocaloric diets, increased intake of starch is a logical way to balance decreased intake of fat. Thus, from a practical point of view there is no difficulty in reconcil-513 VOL 63, No 3, MARCH 1981 ing our study findings with current programs for prevention of CHD. How strong are the negative associations of total calories, alcohol and starch with MI or CHD death? The mean differences (tables 2-4 and 9-11) appear trivial, but this is misleading. Expressed as regression coefficients (tables 8 and 12), the associations are occasionally substantial and correspond to relatively strong gradients of risk. Thus, the regression coefficient of -0.99 (the multivariate coefficient for alcohol in Framingham) translates into a 63% lower risk for 35 g/day (1 standard deviation) more of alcohol. The coefficient of -0.22 (the multivariate coefficient for starch in Honolulu) means that 72 g/day (1 standard deviation) more of starch corresponds to a 20% lower risk. Of course, the actual incidence rates by nutrient level (tables 5-7) exhibit considerable irregularity. Given the inherent imprecision of dietary recall, this is to be expected; indeed, it is extraordinary that any statistically significant relations emerge at all. Statistical considerations argue that the imprecision of the diet histories can only attenuate the apparent relationships and that the actual relations may be stronger than these data indicate.31
In conclusion, men who developed MI or died of CHD consumed significantly fewer calories (but weighed more) and consumed less alcohol than average. Men in the Honolulu and Puerto Rico studies, also consumed significantly less starch. A larger proportion of their total daily calories came from fat, but not a greater number of grams of fat.
Men who died of non-CHD causes tended to consume more alcohol than average and fewer calories. These findings appear important for consideration in further research relating to the role of diet and CHD.
